TOSHIBA TA8508AF 


TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT SILICON MONOLITHIC 


TAS508AF 


R/W IC FOR FLOPPY DISK DRIVE 


TA8508AF is a bipolar monolithic IC developed as a 
read/write IC for perpendicular floppy disk drives (PFD). 
TA8508AF consists of a floppy disk drive read circuit, a 
write circuit, and various control circuits, all integrated on 
a single chip to reduce disk drive size and power 
consumption. 


FEATURES 


@ Power save function which reduces power dissipation (to 
9mW typ.) during non-operation (not reading, writing, or 
erasing). Weight: : 0.56g (Typ.) 





QFP44-P-1010-0.80B 


@ 5V single power supply (4.3V to 6.0V) 


@ Incorporates a diode switch for switching between read and write heads. The differential voltage 
gain of the read amp can be set to 200 times or 400 times using the gain select pin. 


@ The write current can be set to a maximum of 25mApc using external resistance. 


@ A built-in write current switching circuit allows the current value to be switched between outer and 
inner tracks. 


@ Read, write, and erase circuits are incorporated in a single chip and can be controlled independently 
by WG and EG signals. 


@ A built-in power monitor circuit prevents writing in error at such times as when the power is turned 
on or abnormal voltage is applied. 


@ Incorporates a time constant capacitor for the time domain filter. Time constants can be set using 
an external resistor. 


@ Incorporates a time constant switching circuit for the time domain filter. Time constants can be 
switched between outer and inner tracks. 


@ Incorporates a differentiator constant switching circuit. The differentiator frequency characteristics 
can be switched. 


961001EBA1 


@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor 
devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress. 
It is the responsibility of the buyer, when utilizing TOSHIBA products, to observe standards of safety, and to avoid 
situations in which a malfunction or failure of a TOSHIBA product could cause loss of human life, bodily injury or 
damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified 
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions 
and conditions set forth in the TOSHIBA Semiconductor Reliability Handbook. 


@ The products described in this document are subject to foreign exchange and foreign trade control laws. 

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility 
is assumed by TOSHIBA CORPORATION for any infringements of intellectual property or other rights of the third 
parties which may result from its use. No license is granted by implication or otherwise under any intellectual 
property or other rights of TOSHIBA CORPORATION or others. 

@ The information contained herein is subject to change without notice. 
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PIN LAYOUT DIAGRAM/INTERNAL EQUIVALENT BLOCK DIAGRAM 


DIFF DAMPING CONTROL INPUT (DDCI) 


© DIFF CONSTANT C (DCC) 


() DIFF CONSTANT A (DCA) 
[w) DIFF CONSTANT B (DCB) 


(=) GAIN SEL A 
[S) GAIN SEL B 
(o) GAIN SEL 

(oo) PRE OUT A 
[M) PRE OUT B 
[m) DIFF IN B 

fn) DIFF IN A 


ELS _ 


DIFFERENTIATOR 
43) DIFF OUT A 


HEAD 0 A (12) 


=I 








HEAD 0B + 


HEAD 1 A tT 
HEAD 1B “ft 
5V SET (16 a 


AGND (17) 


42) COMP INA 


HEAD MATRIX 


HEAD 
SWITCH 









CURRENT 
SOURCE 





& COMP IN B 
40) MMVA COMP 


39) POWER SAVE 


WRITE DUMP A (18) 


28) DGND 


37) MMVA 


VOLTAGE 


MONITOR 
WRITE DUMP B (19) 


CMMON 1 QO 


Vcc 21) 


36) MMVB 
35) VDD 


34) MMVA CONTROL 


MON 
DRIVER 


CONTROL LOGIC 
CMMON 0 (2, 


COM 
ERASE 
TIME DOMAIN FILTER ; | 





READ DATA | ¢ 


23) @) @F) @) GD BC} @& B@ CY) CB 
Oo 5 §€ t & | - fF Ff 6 
2 fF 8 ¢ & fb ff 6 6 ¢ 
< Y%Y 5; fb F&F F f& 7 8 
i 2 u le |e Ie oO 
F jf Fe | 
oc 
s 


Take care when using pins 9, 11, 12, 13, 14, and 15, as the allowable overvoltage surge margin is 
small (up to +100V). 
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EXTERNAL CONNECTION 











a3) 
42) 
® 
aay —Swiiva com 
39 
38 


VOLTAGE 
MONITOR 


RMMVA 


RMMVB 





RASE 


iS 


COMP 
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TOSHIBA TA8508AF 


PIN FUNCTION 


PIN NAME PIN FUNCTION 


Differentiator constant select pin 


CORITROL INPUT Inputting low logic voltage selects pins 3 (DCB) and 4 (DCA); 
inputting high logic voltage selects pins 2 (DCC) and 4 (DCA). 
Differentiator constant connecting pins 
These pins connect the differentiator constants between pins 4 


DIFF CONSTANT A |(DCA) and 2 (DCC), and between pins 4 (DCA) and 3 (DCB). 
5 DIFF IN A Differentiator input pins. 


These pins input a read signal from the pre-amp output pin to the 
6 DIFF IN B differentiator via the filter circuit. 
PRE OUT B Pre-amp output pins 


These differential output pins output a read signal to the 
PRE OUT A differentiator input pin via the filter circuit. 


| 








| 9 ~C[GAIN SEL__—s Pre-amp gain select pins 
AC coupling of pins 9 and 11 selects a 400-times pre-amp gain. AC 
coupling of pins 10 and 11 selects a 200-times pre-amp gain. 
12 Magnetic head 0 input/output pins 
These pins connect the write/read magnetic head with a center tap, 
13 and the damping resistor at a read. 
Magnetic head 1 input/output pins 
Another pair of input/output pins like those above. 
Vcc power select input pin 


18 WRITE DUMP A Write dumping resistor connecting pins 


The head dumping resistor is connected between these pins at a 
WRITE DUMP B write.pin voltage at read and write. 


Head 1 common driver connecting pin 
20 COMMON 1 This pin connects to the center tap of magnetic head 1. It sets the 
head 1 pin voltage at read and write. 


21 Analog power connecting pin 


Head 0 common driver connecting pin 
22 COMMON 0 This pin connects to the center tap of magnetic head 0. It sets the 
head 0 pin voltage at read and write. 


23 EGND Erase GND connecting pin 


Erase current sink pin 
2A ERASE OUTPUT Open collector pin for the erase current sink. 


Connecting pin for write current compensation resistor 
Between this pin and pin 26, connect a write current compensation 
35 W/C COMP resistor Ryy COMP to set the write current increase (lyc). 
Equation | 13 WE 19 (Ang) 
n =——___——_——_ x 
quanon "WC Rw COMP (0) DC 
Connecting pin for write current setting resistor 
Between this pin and pin Vpp 35, connect a write current setting 
6 W/C SET resistor Ryy to set the “ne current value. 
1. 
Equation lyw=——— x10(A 
q W= Rw (OD (Apc) 
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~ PIN NAME PIN FUNCTION 


Write current control pin (digital input 

When low logic voltage is input, the write current is defined as the 
WRITE CURRENT sum of IW and IWC. When high logic voltage is input, the write 

current is ly only. 


Write data input pin (Schmitt digital input) 
/ 78 |WRTEDATA DATA The write data input pin is triggered when digital input goes from 
WRTEDATA The to low. 


Write gate signal input pin (digital input) 
enn WRITE GATE Inputting low logic voltage activates the write. 

Erase gate signal input pin (digital input) 
aor ERASE GATE Inputting low logic voltage activates the erase. 

Head side switching signal input pin (digital input) 


SIDE 1 Inputting low logic voltage activates head 1; inputting high logic 
voltage activates head 0. 


Voltage drop detection output pin 
POWER ON This open collector pin outputs low while at least one/both of the 
Vpp and Vcc is/are below the specified value. 
Read data output pin 
= READ DATA This pin outputs the read data (totem pole type). 


Time domain filter time constant switching signal input pin (digital 
RAMTUA CANTDAT input) 
34 MMVA CONTROL Inputting low logic voltage narrows the output width of the first 
monostable circuit. 


Digital power connecting pin 


Second monostable circuit R connecting pin for time domain filter 
Connect the second monostable circuit time constant setting resistor 
36 MMVB RMMvB.- The following equation determines the second monostable 
circuit's pulse width t3. 
t2 =27 x (Ryymvep (KQ) + 0.1) (ns) 


First monostable circuit R connecting pin for time domain filter. 

Connect the first monostable circuit time constant setting resistor 

RMMVA- The following equation determines the first monostable 

circuit's pulse width ty. 

370 | MMVA ty) = 53.5 (Ra (kQ) +0.1) (ns) 

Note: When MMVA CONTROL logic input voltage is high, 
Ra=Rwyimva. When MMVA CONTROL logic input voltage is 
high, Ra =RywvaA/RuMMVA COMP. 


DGND Digital GND connecting pin 


Power save mode select signal input pin (digital input) 
Inputting low logic voltage selects power save mode, which reduces 

39 POWER SAVE R/W Ic power dissipation. During power save mode, read, write, 
and erase operations are disabled. 
(The power monitor circuit still functions.) 
Resistor connecting pin for time domain filter time constant 

MMVA COMP switching. This open collector pin connects resistor Rruywmya COMP 

between this and pin 37 to compensate the output width of the 
time domain filter's first monostable circuit. 


A read signal is input to these two pins from the differentiator 
utput pus via the AC coupling capacitors 
Differentiator output pins 

These two pins output a read signal to the comparator input pin via 
| 44  |DIFFOUTB ~—_| the AC coupling capacitors. 
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MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTICS SYMBOL RATING UNIT 


Power Supply Voltage Vee [| 7 | Vv iI 
Supply Voltage [Vvop | 7 ‘| v_ 


Digital Signal Input Voltage 
Voltage Applied to Power On 7 V 
Pin (Note 2) 


Voltage Applied to Erase 

Output Pin (Note 3) 
Voltage Applied to Head 0/ 1 
A/B Pins (Note 4) 


Common Drive Source 
| 75 mA 
Coren ve Seue | tcom | 75 | ma 


Erase Drive Sink Current | Ip | 50_+| mA 


Write Drive Current 

lw 2 A 
Ambien’ Operating _20~75 
Temperature 
Junction Operating T; 150 °C 
Temperature 


Storage Temperature ~55~150 


Power Dissipation 
(Ta = 25°C for IC only) 
(Note 5) 


(Note1) The WRITE CURRENT, WRITE DATA, WRITE GATE, ERASE GATE, SIDE1, 
MMVA CONTROL, POWER SAVE, DDCI signals are input to the 5V SET pin. 

(Note2) Applies to POWER ON pin (pin 32). 

(Note3) Applies to ERASE OUTPUT pin (pin 24). 

(Note4) Applies to HEAD 0 A, HEAD 0 B, HEAD 1 A, and HEAD 1 B pins (pins 12, 13, 14, 
and 15). 

(Note5) For device usage conditions, see Figure 1 Power Dissipation (Pp)-Ambient 
Temperature (Ta). 





RECOMMENDED OPERATING CONDITIONS 


CHARACTERISTICS CONDITIONS UNIT 


Vcc, Vpp supply voltage 4.3~6.0 





Operating ambient °C 
temperature 
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ELECTRICAL CHARACTERISTICS 
(1) CURRENT DISSIPATION (Ta = 25°C, Vcc =5V, Vpp = 5V) 


TEST 
CHARACTERISTICS SYMBOL TEST CONDITIONS jan. | ove, fa. UNIT 
CUIT 


in Reag [VDD Current Dissipation | Ippr_ | + | — —~*«Y ~— ~| 77 | 23.4 | mA 
[Vcc Current Dissipation | ice | 1 [| — | — | 75 | 86 | mA 
4, [VDD Current Dissipation | Ippw | 1 | (Note) | — | 95 | 154 | mA 

In Write — 


Vpp Current Dissipation | Ippe | 1 | — 
In Erase —— 

Vcc Current Dissipation | Iccep | 11... #2#—| 
In write |Vpp Current Dissipation | Ippw+eE (Note 1) 
+ Erase Vcc Current Dissipation | IccWw+eE a 

Vpp Current Dissipation] Ippps | 1] # — | 
In Power —— 
save Vcc Current Dissipation | Iccps_ | 1 |  — if 

Total Power Dissipation | Ppps | 1 | -— s+ — 


(Note 1) When Write Current ly =0 





(2) POWER MONITOR (Ta = 25°C, Vcc = 0~7V, Vpp = 0~7V) 


TEST 
CHARACTERISTICS SYMBOL TEST CONDITIONS jan. | ove, fa. UNIT 
CUIT 


Yop, Vee rostve reton | vr | — = ee a 
Threshold V 
Vatage[Sevave Diecion [| _vr~ | — 


Threshold Voltage Width V7*-VT a 


Saturation Voltage When 
Power On Pin (Pin 32) NDD aN 
Detection On SINK = 


Leakage Current When PoweR 
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(3) PRE-AMP, DIFFERENTIATOR, COMPARATOR (Ta = 25°C, Vcc =5V, Vpp = 5V) 


TEST 
CHARACTERISTICS SYMBOL TEST CONDITIONS jan. | ove, fa. UNIT 
CUIT 


Differential Vokage " 
Gain 


Gain Attenuation Fc , 12 MHz 
Bandwidth ( -— 3dB) 
COMMON MODE Input Sine Wave 

CMRR 50 
Rejection Ratio pS cMRR f= 1MHz 200MVrms 50 
Power Supply Rejection RSRR Multiplexed sine wave 70 
Ratio f= 10kHz 1Vp-p 
Differential Input f = 62.5~625kHz 
Resistance 
Differential Input £ =250kHz — 
Capacitance 


QO. 
& 
° 
w 
al 
o 
a 
= 
oY 
— 
A 
x 
$ 
Fa) 
TU 
oO 
Vv 
— 





mh 
oO 
© 
O ~~ 


V 
Voltage Amplitude IN 


Differential Input | Atx 200 Gain 
Differential Output 
V 2 


= [es oe 
ec 


Oo 
£ 
t 
2 
o. 


Differential Output 
Current Amplitude 

Differential Output 
Offset Voltage 

Input Equivalent Noise PEN 5 
Voltage 


Gain Attenuation F 
Bandwidth (-3dB) cD 
Differential Output 


V 
Voltage Amplitude OuTD |= 


— 
Head Connected — 


< 


S 
= 
3 
ww" 


f =400Hz to 1MHz 


< 
_L 
N 


Differential Output Vv 
Offset Voltage OFD 


Differential Input 


Differentiator 





©} © NJ 
3 A/ 3/5 


© 


Maximum Differential 
Input Voltage VINC 2 Vp-p 
Amplitude 


Sink Current 
| 1.4 2. 
(Pins 2, 3, 4) SINKD i 
Differential Input 

. P RINC 0 
Resistance 


Comparator 


16 24 
Resistance 
Differential Output 
R 2 


~~ 
EB 
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TOSHIBA CTAB 508 AF 


(4) TIME DOMAIN/;AWAVEFORM SHAPING BLOCK (Ta = 25°C, Vcc =5V, Vpp = 5V) 


CHARACTERISTICS SYMBOL ik. TEST CONDITIONS MAX. | UNIT 
oS 

First Monostable Output Pulse 00 ; 3000, 
Width 
Second Monostable Output ty 3 100 1200 ns 
Pulse Width 
Saturation Voltage On MMVA 

V | = 101A V 
se me [= fom [= [= [foe 
First Monostable Output Pulse 

E 3 -18 18 % 
Waste Praca cem f 3} = ff = | ef 
Second Monostable Output 

E - 20 20 
ule wath reco 2 eee EE 


= 
[| 
[| 
Ea 


COMP Input 
f=62.5 to 500kHz 
Differential 

Input = 200mVp-p 


Peak Shift 


Low Output Voltage VLOUT 


High Output Voltage 


so RD 


Falling Time 


Read Output 


= 
= 
= 

4 
= 
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(5) WRITE SYSTEM/ERASE SYSTEM (Ta=25°C, Vcc =5V, Vpp = 5V) 


CHARACTERISTICS SYMBOL Cie TEST CONDITIONS MAX. | UNIT 
CUIT 
Output voltage in write 
www | — |hw=25mAoc 


o 
> | Output voltage in write 
<x V 2 V 
© | Output voltage in read 
o V 2. 2. 2. V 
E RCMA Se EEE 
O Output voltage in read 
O 
Output current range ICOM -— |— | 75 | mA 
» | ERASE OUTPUT pin 
v | = A 2 
3 ERASE OUTPUT pin | 
© leakage current LKER 
Lu 


IERASE re 


Write current setting a 
precision 


een fe [| == 
imbalance 
range (one side) Wp 2500, Tas 


Write current 
compensation variable lwe 5 
range (one side) 


W/C eee pin 
saturation eee 


meer fr P= lel 
monn for [| 
ga fe Fee 
car er Che ll 








1 


— 
© 


| o oO o]| wu wa 
3 3 
> > © o |3/ 8 
oY oY 


Write Driver 





= |Isource=0.5mA =0.5mA 


wv 
_ 
a 
Sc 
co 
“™ ao 
Lity 

—< 
ft 
—~ 
MM © 
a 
NN 

— 
nit 
ct 
oO 
mel 
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(6) LOGIC INPUT/OUTPUT BLOCK (Ta =25°C, Vcc = 5V, Vpp = 5V) 


CHARACTERISTICS SYMBOL TEST CONDITIONS recover vr ne [ow UNIT 
— 


Low Logic Input Voltage vit — 
High Logic Input Voltage | VHiIn | 


Low Logic re 9) | = fo. AV Applied av apace 
Input Current in LIN 


‘Others | | — |0.4V Applied a 


High Logic nn Current , 
ly = jay Appl 

(Pins 28, 29, 30, 31) pplied 
High Logic Input Current , 
2.4V Appl 

(Pin 27) IHIN2 = pplied 
High Logic Input Current . 

(Pin 34) IHIN3 — 2.4V Applied 


Digital Signal Input 


Negative Direction 
Threshold Voltage 
(Input H —> L) 
Positive Direction 
Threshold Voltage 
(Input L — H) 


Schmitt Digital 
Signal Input 


Write Data Maximum 


VIN =0.8~2.2V 
Input Frequency IN 


(50% Duty) 


Write Data 
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(7) SWITCHING CHARACTERISTICS (Ta = 25°C, Vcc =5V, Vpp = 5V) 


eoscns [os J vreore—[n [ve [oer 
CUIT 
Recovery Time From 5 PS off2DIFF Output 90 to 
110% (Note 1) 
Mode 
SIDE1 50%—Selected Vcom 
Head Switching Time 90%, Head Pin and Common 
Pin Connected 


Read to write mode | _— | — [WG Off-sselected Vcom 90% | — | — | 1] 
WD-w Delay «| | — [WD so%owsoe | — | — | 03 | ys 


Time 
necovey inn Rony EG Off—> 50 
rase mode to nea DIFF Output 90 to 110% e 
Mode 
WG, EG Off 
R R TI : 
termowrte | = [= MER. [=| » elm 


Sink Current Rise and VDD 

Fall Time When Power . 

Monitor Detection Load (Pin 32) 100 ms 
Turned Off or Off t 


Note 1: When returning from power save to read mode, raise WG and EG to high level 
10 us before PS goes from low to high. 


14F 100ki2 





Py @ When mounted on a 60x30x1.6mm 


PCB (150°C /W) 
@ IC only (160°C/W) 


Pp MAX (W) 





a 
LOPES 


100 125 849150 = 175 
Ta (C) 


Fig.1 Power dissipation (Pp) - 
Ambient Temperature (Ta) 


The TA8508AF maximum operating ambient temperature (Ta) is 75°C. However, refer to the above 


graph when using, as the package's power dissipation (Pp) varies according to the ambient 
temperature. 
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TIMING CHART 


= | 
Selected HEAD Vcom fo 
RDT voltage ff 
READ ee ee 


WRITE ff 
ERASE ff 
e UU 
HEAD current KX KX 


ACTIVE when low 
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TEST CIRCUIT 


1. Icc, IDD 






—Y HEAD 0,1 A 
( ) HEAD 0, 1B =C) 
AGND 


( ) COMMON 0, 1 o 
5V (A) ( ) Vec @ (A) 5V 


wic WiC 


COMP SET 


2. Gy, Fo, Vout. EN 


MEASURE 


Z g 







SOY ( ) HEAD 0,1 A OO 
t——o | ow 1 penn ©) 
( ) HEAD 0, 1B 
oo Vop ( ) 5V 
, ad ( ) AGND 
G 
in ( ) COMMON 0, 1 
5V @ Vcc 
{_yY_y 


Note1 : When Gy, Fc, or VoyuT is measured, the signal is input to either of the HEAD 0, 1 
A pins or HEAD QO, 1 B pins, whichever pair is selected. 
Note2 : Turn SW off only when measuring En. 
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3. ty, to, ETM1, ETM2, ETM1C, PS, tr, te 







COMP IN A C ) o— 






COMP IN B @ 






50kQ2 


MMVA COMP @ 


5V 


VIN 50% 


OV 


AV 
Read data output 50% 


OV 


t2 


Figure 3-1 ty, t2 


(1) First and second monostable output pulse precision 


Connect Ryimva to set t7 to 14s and connect Rvp to set tz to 0.5us. Observe ty and tz in 
the read data output. 
ETM1 and ETM2 are defined as: ETM1 =(1—t7/1) x 100 (%) 
STM2 =(1 -—t2/0.5) x 100 (%) (ty (4s). tz (s)) 
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(2) First monostable output pulse width compensation precision 


Connect Ryymva-, RumvaA COMP so that ty to ty (the difference between t; prior to pulse 
width compensation and t'; after pulse width compensation) is 1s. 
Observe t'y and t, when 0.8V and 2.0V are applied to MMVA CONTROL. 


EMT1C is defined as: 
EMT1C= (1-(t,-t'4)/1] x 100 (%) (ty (us). t'4 (ys)) 
(3) Peak shift 


AV 


Read data output 





OV 
Figure3.2 P.S. 
1 t7-t 
ps = — x| 2 |x 100 (%) 
2 t7 +t2 
(4) Read data output rise and fall times 
AV 
2.2V 
Read data output 
0.5V 
OV 
tr tf 


Figure3.3 ty and tf 
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INTERNAL EQUIVALENT CIRCUITS 


1. Pre-amp 


5 .6kQ 


Vcc 
GS 
4 
o 
Lo 


[oy L 


S| OO 
GND 
PRE 
pS - f OUT 
Vcc 
CQ () 
G G oO 
av av =f 
nN nn 


SG 

oo 

x 

st 
Vcc 
WRITE g g g q q 
Dump) © 21@MQ@Ie a {2 Or: Or: 
O CS CS Ww ui Ley ™N ™N 

e wo or 
Cy) GND GND GND 
C) C) () 
GAIN SELECT 


2. Differentiator 


VDD 


1kQ, 
a | 
ae 

CO 
Zl, DIFF 
OUT 

|| VpD 

| | * ~ 

| 


500Q 


.1V 


cis Yop 
<{ 
30310 OIE OFF: 
<f < 
HD DIE 
GND Vpb 
GND Vv 
PD GND ge Vpp 
©) OO OO OO OO 
Hs —_—_—_—_ 
DIFF IN 


DIFF CONST 
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3. Comparator 


COMP IN 





4. Time domain 


po Vpp (5V) 


<[ 
g 1 bs 
© 
-_ 
GND Vpp 
! 
MIMVA CONTROL 


1000 
}—1 
1 





VDD GND Vop 
O MMVA O MMVB 
RMMVA RMMVB 
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5. W/C control 





W/C COMP WRITE CURRENT 


6. Common driver output 


Vcc (V) 
i Vee (SV) 


GND Vcc 


GND Vcc 


O 


—_,—___’ 


COMMON output 
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7. WRITE GATE, ERASE GATE, SIDE1 interface pins 





8. WRITE DATA interface pin 


o——— Yop 6V) 


WRITE DATA 
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9. Power monitor output 10. Erase output 


POWER ON ERASE OUT 


GND EGND 


EGND 


11. Read data output 


Vpp (5V) 


O READ DATA 
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12. POWER SAVE interface pin 


Vpp (SV) 
HH 
VDD 
O When the POWER SAVE pin is open or Vin or less VijN input, 
POWER SAVE ————————_._ nower save mode is activated. Inputting more than Vyjjy deactivates 


power save mode. 
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OUTLINE DRAWING 
QFP44-P-1010-0.80B Unit : mm 


1.OTYP 








Weight : 0.569 (Typ.) 
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